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ABSTRACT : PURPOSE: To obtain an optical shaping apparatus capable of performing optical shaping 
while uniformly distributing a powder throughout a powder mixed photo-setting resin by 
applying vibration to the powder mixed photo-setting resin. 

CONSTITUTION: A powder mixed photo-setting resin is introduced into the tank 51 of an 
optical shaping apparatus and defoamejd by evacuating the tank 51 by a vacuum device 
60, Next, an elevator 53 is inserted in the tank 53 and vibration is applied to the powder 
mixed photo-setting resin by a vibrator 57. By this method, a powder is uniformly 
dispersed in the flowable photo-setting resin. Subsequently, the elevator 53 is fixed at a 
predetermined position and the photo-setting resin is irradiated with light in a desired 
shape to form one cured layer 52. Vibration is stopped during the irradiation with light. 
Then, the elevator 53 is raised by the quantity corresponding to a newly formed cured 
layer and, in the same vibration applying process and the same light irradiation process, 
the new cured layer is formed. A plurality of cured layers are stacked by repeating this 
operation to form desired three-dimensional cured matter. 
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[0099] mii044 

[0100] ( i ) ft^nSS^iSffcm^'^-SrJi^c^AijlGjg 

- 5 3 , Ttai 5 6 ^mmM-^^mtt^mt 5 0 

[0101] ifc. ifi^m(Dm^it. fcmM^mm^: 
m^Lrj,(,.j:^ (cr^ fc^^xc'^mm^ 6 2 UXl*X 
^cr:c»o ^$iJ$iil^g6 2 hm^ei 1 *c§^^ uAi^c:*^!^ 

30 [ 0 10 2] ^■^mo>mmt. ±Mm^i^mA,^m^m 

m^lz^&ux4yJ:i^„ 

[0 103] mic, -<5c.:^fffiWcijc^'C4>, *^#-lB$cciS 
m 1 1 r(d:i«»4tiai^g6 Eir^HgUAi. ) . 

[ 0 10 4] ^fc. tmWi(ci%i9m&^\m^ 

40 ^^•5^M£i±I^ffS<^^&g<<:i&gor^c^:t*„ 

[0105] ( ii) «i?^^^^'mtmm%^mi-fcB'^X7t 

A -J -;J<> H 1i!!0C^)jlr5'm®{b«SJfl|3 0 4 2 <l;^45j$irtl3 
[ 0 10 6] vtC^r, ±12 ( I > (^)me£«:Wr^7tiSfi5 

^.g=fc^c^ «d^#.^*«iktiajfii5 0*?%iii-r^ci 
50 m^mi tm^t>c{yx=.:x7tmB»^m^Lfc 
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19 

[0108] xl^'^-^f-Srgff^ODiiS, SB^SltM 

cciSrg 3 nfe 5 5 ^ ffi*^ ^iigf kS— S gl^ o 

[0109] '^x^. ift^mmo>mikicm^o. -m^<^ 

OU'tci'Jc'^^c. Iift«:f9iku/ic. )^BjSdl(^S:F9*Clg«p 

[0 1 10] xic. mwomdi^^-yL^iLWSiV'itwM 
n^fh. c<o\M%^mi^y&oxmtm^wmWi^'m. 

[0111] mUa>^Wi^m^^irvtc'^. xi^-^-^«r 
[0112] a^tdfS^cc-XM^t^^^gfer'*) 

^« ^WiWx\tmm<omAt^mtL^^ 

?T C 4> J: C S , iSSSi**;BPjHtl?l <04>i:f < ^ 
xfic?f ^ J: ^> ^>ci^5r'3ti. Std, ii 
jf^ffJJT- ^ ^ A:W^fl^cc?f -> -C t> J: C ^ 
[0 113] l^5fie<5 



1) 1 5 066 2 

20 

[0114] ( i ) ^y^m^^mtmif^^m^^tclHA 

^^m^^mt^m^^i 0 ^iifts-^-s 7 1 . X u 
a? 7 3 . itage 0 5t^m^>t^7tl^^t^i^SJi§ ? 0 cc 

[0 1151 ^tc. '^^^<o^M\t. imM^^^cm^^ 

10 'ti C ^ J: ^ -r ^ tc^<OWmBJ& 8 4 b 'C c - -c 
8 4 til^tfif^ 1 Xim lytc i><K>tm&iX'^h, 

[0116] ^^<mmt. jzEEm^cm^i^m^m. 
it. ^p^m^mitmmt:^^j:<i%i»ti>c^i>^x 

i.cmmoxi>^:<. j;fell2 6tc^-r<^:^cc5?>i?o«)J 

20 [ 0 1 ! 7 ] ( ii) n^^^mimim%^mi*fcE:x7t 

'J -i<> Ke?cr:.'J£r5?fi{a^it:Stfil3 0 4 2 i^i£)fiEtl3 

[0118] 'X^^xi/t^f^&x^x^Wjti^^i&r^u 
30 ^i^i^o>jmiSiy<immc>%i»^m^miitc. >. ^ 

2 5XS:C/2 6> . Ci^lgg^i^, H:X7Cmai<^^m^T& 
[0119] ItiC, xi^A;~4?itflfftgor:.{ig, ai*>«^ 
A:. ^#fl^ti:i*iS?S^®i>*60. O^mTiSi^cm^Otc 

(020 >o c(OJ'-i-^'-i<o>ii^tb(C'miymtb^m^i> 

40 Ci^^^C/C*, 

[0120] xic, ift^^^<ofmicmj^o. -a»o 

O. ^AfSciii^myttc (@2 1 > □ Xicxu-<-ii^m 
tciC^fati>WJtm(Dmc^iTf^^i^tc (1212 2 ) o 

tc. mmo^&^^^Ahxmjstuim^JMx. m\tm 

50 0±Su:»#'r*J:^ti:«ft:<fSiffca=fei1^.lW^, cco 
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[0121] wim<Df^m'^m^^titcm. jl^^-/?^ 
[0122] ^,*ccii^(c-s:M/>iB]g&r«> 

< iftif^fl^jir TWx * c a; r a? ^. 
[0123] 2(c^^gtci5c^*ci±, ±%amfb^m. mm^ 

[0 l24]|^s2iM6 

1 xim \ufc<f>tw\\^X'ihi>. 
(0 1 2 5 ] * /c. '^m^(oBjmt. mM^m»^ 
m '11 c - cfe ^ r -2) A:^6C!:•»^^aI^g'& o r<< »c ^ J: 
c ^ m!\mBM iy-^ifs^i^ 1 x'Ssi^ 1/ A: ^o> t m\^x^ 
^. 

[0126] *^^<^^St*, ±ga»6£^c*Ii;t^^^|J^® 
iim^cm&:OX^J:i^o 

[0127] ***fi£«la>=ix^3£S5l^sri±. iiiciti 
asLmm^M^mir^a c<o^i^^.&{t. immi^^h3^c 

[0128] ^m^eio>E'^X7c^m^^&it. mmmm 

[0129] ( ii> n^m.^w\twm%^m^*tc=:^r.7t 
;^ 'J Yn<c^.9mmt^m3 042 6aL«gg£S3 

o:rc, :xcc, m^^^x'^t:m.^imitmm^(o%m. 



12) ftra^a- 1 5 066 2 

23 

«:?§2pl/A: <2 5X;) o :5f > ^rtOi^EftliO- 09?!)^ 
*=>0. laiiijHci^C*-7fco SSrSSOT^ipiijfeji^^^gr-H 

[013 0 ] x^.^x-E^Tsjtmytmt. n^.\mMn i cc 

[0131] 5?>5?rttCXb-^-^«:j?AO, ±g5jSSft 
[0132] vtii:, xU-^-^?«:gif5E<X:'fiLS, ffli*>t»^ 

[0133] it^mu(omncm'^h. -m^o> 
xh. ^^i)^'r<^cm^r^ct\ttiK^(j>x\ mct^^ 

[0135] ^a«>ig«-*^S^$n:rcfl^, X U-<- ^? 
[0136] ^.^CClS^OC'XM/^^nlg&r'*) 

^. ^'0M^x\tm^^<j>iLWAm.m%tniK 

xii cif '>J:^<<:T^c<i:^r'*^>. 
[0137] ±i2a«*Offi@tCiBttOy"cJ&W 
fl[>^l«<>S;^U 5^>o fem<: { 1 > B;CM 2 } i<:55iJt^T 
«>^@0|fe^6 (3) tcKf^«;T^>Hv^5cjfc3i^^:^?5<30#fe 
m^lC9^\^XU^^h^ ^tc. ±Mi \ ) iy^h iZ) t 
<Di^giri9iS^«:§«6X>>ccr^/cd£>tC±i2 ( 1 > (3 > 
50 <O^W«r»SBU:rco J^;lT<Dtett«:^»c»X, ^jgcc^^tc 
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23 

B«f ^iSwJi. ( 1 ) > iZ) . Rlf iA) i>^^ (I 

( 1 4) ( 1 7 ) r-^^o 

[0139] < 1 > im\±<C'itm\mmm^n^.^w.'^ 

[ () 1 4 0 ] ( ^*6« > ^5fi«C^ ! i^- ^) 3 J!>^s4^-r 6. 

[01411 am- fjia<^i««&^>t*7t^ffcte 
b•tt^iw^^^ ^^m^. < 3i 

-Srl^ f k S i* ^ «fc ^» tCWijfi2iR«^Srt©»^ig^^t«f ttt 
[0143] i^t/^iSi) m^^<04 ^.O5i>^^^ri>o 

[0144] iY^m- ^1*) miBtmiFM-^mit^m 

[0145] iS^^>g^1^i!fb^SfS|ic;^^n67^iiifk 



3) ft§a^8-l5 066 2 

24 

10 [ 0 1 4 6 ] ( 4 > ±iB ( 1 > i^w^^coitm^^m^^ 

[0147] <^Me€4} |^tiiM<7>6:0'>|j^3f ^. 
[0148] ( f^^ - ) a«^i!i^^fe-<iifU^4^*fi|<^> 

30 #t"'Sciv<. i/A^^asfi^^t'&Tfei^fbtiSfaioc'-W^ 

[0149] < 5 ) ±§E ( 2 } (CgE«cr:-:«:i&i^l^^u: 
[0150] (mM> l^tii0l<D6 ^0^^^^&. 

[0151] i\m ' fitW^i^^^iifbttt^filo 

fbtt^MfiStc J: ^ 3 '^>L7t^mt^i^^^ir ^ct ^m^x^h 

Oig?e«ti:lie?i^-^;t6citc:J:0. 7feSifb«i^S!i«Slfii 
^:d^^^> ctic^, 0 st»^ i^^*tg(ktt<ilfilrt(c xr - 
50 ^•S^^«AiiOA:C<b{ci:0, igg^uil: «i »^^>g 
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25 

A^i^j-tcig^S fife 3 :r.7C«ai<*:*$e« J: < aiff^T^ C 
[•:)15 2] ( 6 ) -baa < 2 > Xii c 4 ) ccis^icc'^ig 

[0153] ( mii^i > ^,te«<^ 4 6 6 ^i^si^^t-^^o 
[0154] ( f^^ ■ > ^<S:?%5pTi^^.^''-^.'L' 

[0155] ( 7 ) ±IE < 1 > SO' { 2 > ( 6 ) <D 

[0156] ( ll*Sfi?< > m^^(r> 1 ■ 6 6 ifi&«.mri>o 
[0 157] <f^^ -=^11) ^>i?F^(CA5?U:..-3S:(^) 

^•^.^ q3*sllcci<:>-5c ioc J: 0 ;^ "J 
[0158] ( 8 ) ±Sa < 1 > lao' i2) fP^ <S) <o 

[01591 ( -^Mei ) l?5is«a> 1 h 6 /^^g^^r&o 

[0160] < f^^ ■ »##l3<Ci6«l«r^A^^ 



.4) Sl^^8~ 1 5 0662 

26 

[0161] ( 9 ) ±ia ( 1 ) sa' ( 2 ) ( 6 ) <D 

mi^A^^mi itttK 0 dt* ^nr c » c <t i T 
10 [0162] K^mk) ^Mm<o 1 6 />^sft^-r^o 

[0163] < f^^ • > eligaifeS!l'&#;t <£>f^m75»^54 

[0164] ( 1 0 ) Jila < 8 > (9 ) <^^a^^ 

20 [0165] (|«ft«) ^M^<r> 1 :0^66 j!>^S^T&o 
[0166] (fpm. ^H) BiiiBlSSii^#^^^JS^$ 
S<i«l6fetC'^ftT ^ c i D . S:f#f^lRXiiiRig^S:<o 

[0167] ( 1 1 > ±82 < 1 > X« ( 2 ) CCiatta>* 
&^l^(CjbC^*C, @rgEi|£«^^. 

[0168] i^^^iH) mtmo>2^m^'^^. 
[0169] i\*pm- > ^^^titc^^mic\ 

[0170] ( 1 2 > ±J2 ( 1 1 > (aB$^(Oiti&J^^.^ 

40 iciiSK^x. mtE^^^m-J^-'. m^^^tt^mi^cmyt:^tltc 
[0171] ( rn^rn) mmo> m^h^ ifi^^i>. 

[0172] ( f^Jl • ) Jft?ar ^^MS>!>^iR«^S:* 
50 tSLd^cdit^r^-^^my^^^b*, 
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[0173] ( 1 3 > ±12 ( 1 > iaCM 2 > < 5 ) 

[0174] <«*6«i> 1 ti^h ei>mmr^o 
[0175] nmRo^^) ^tt^i8**i«aiT^>fca?> 

/^smii^mc^^ofcc <t J: 0 . ^m<otKu^ 
[0176] Iter, i^m^<C'E.'^X7t^m^-nmc^i-x 

mf^:^iiO>mjn <3> «:f4fl2l/A:o 

[0177] ( 3 > mt\^<om^mmmcm>>^^.'^ 

[0178] i-mns^m mm i a^?> st^imrr^. 
[0179] ^tm ) mias*$&*^i^*fi^ikfisi 

[0160] |ggi^#;t'&^M£(cr. iS«^->t^i^«ifb 

[0181] ( 1 4 ) ±12 <3 > u:4d4,'r, pl2^ttX 
la-Oi. liilS^ttta^^x^aJLilflcC'd^nf < JMXX'if^in 

[0182] i^ms.^) '0MeiQ> 1 ii-^h 6 />^§%^-r'&. 

[0183] < f$J^ • ) j\=fii{b!i{i^SS(cii 



5) ^wl^^8- 1 5 066 2 

28 

[0184] (15) ±12 ( 3 > CC4ac^r, 

[0185] iWm) m^m> I d:^63^0'6;m3 
10 ^h. 

[0186] iy^m- > ^if:{^.^it:mtmumcm 

^^^^ ^> ^^^.mf j| b 

[01871 < 1 6 > ±K < 3 > tc:4d<*»r, flfi^?g 

[0188] iwm) wm0>^fi^h^mmrho 

[0189] ( f^Jl - ) »7n^.^i\:liiffcm^B§CCiS 

^<4»Wf ^C^9!i»6, »ld^^.«i^«fbft{S^iBcc-lgft 

?fe!i^<: c^: ^Sifbfe FSihT ^) c iJ!)^^' 2f h (0X\ IfeS&Sicc j: 

ci:05ra?&. t(g-?r, ii!gcr>m-ifeig^ga!x^f:ig<l^ 

[0190] < 1 7 ) ±g2 ( 3 > tc^ac^r . I5S2IS*X 

[0191] ($.if&<N> i^ts^o 1 i>'^h^immrh^ 

[01921 <f^^, t»^#-^7ttifb«ijSHBli# 

#.di\:iigf bti4^ag(ciitt^ Ti];i hct x\ i^^m ^MW 
fbttt^l*r«S&$ii-£>3tf^#ffi<DSitt«tt/>^«iJ*t'«> 

^«;Oitab*o * fc.'Sir^^lgCttttlgKiOiliSr C <t J: 
^7t®fbti«SfaB(<:;^J;n<SH«£E«^cc'3i#tb^^r5i±$ 

[01931 

[^B^^J:^] $lfe^<07^i^f^^Si^. m^^^^Hifb 

50 fm%'%^cmb^^^h^i^^m^oxi.^^o>v. m^t^ 
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(16) 

29 

[01951 mtc. '4fim^<o^^r^mmt. ?t2p¥s* 

oicWAt^nm (teft2 0o5Pa ■ s > ^m-^i^xmh 
n^^?^m$i^WAt^m%kt. i o o o m P a * s <Ott 
d[«:^-r*35i*. mtt«:lJiiA-scicc«^:-prc:a:)fliig>!>i6 
5 0mPa - ^laerFUtc, C<J>tfkm. H^XTcmfi** 

[0197] :^-^o>^&j^'^^^^M\t. tm^m^ 

[@ffi<Ofiif^tJ:^^] 

[|a I ] lil H*, U^<0E'^X7titmBi^^mmri>tc 

it>(oxu<o'7u-mx'ih^, 40 
[112] ^^<D. n?^m^ifiM\mm^t^m 

[03] i2t*ccf»^^.^7ttiffcti«i9l-&5gfk5 1*^> A: 
^ 'jbif^.Si^eKKtg] r ^ . 



4$ra¥8- 1 5 0 662 
30 

^^.rmmx'ibho 

[US] -4s^9)i<DH:x7cS3S#3tJf3i^sr'*>o*c. n 

[@9] '■^^m(^B:^!K.^m^i^m^^^X-^'>X. ig 

[011] *a^<DHiX7nift3fett:ifiaj-^ai?* -7 r , 
^^.rmmx'Syho 

[013] *^^<?>HvX7ct$3i<*^Jl^'ag'S:^C>rH 

[014] 4^%^<DH:j>: Tcttii^ilim^^r^ o r , 
utcmmx'ib^^ 

[015] -^%^H'X7Cfli^{^iiJ{^l^gr«oX. fg 

mX'ih^o 

[0161 *-S^QE:vt5c«3i<*i^ff5^g^m<.^rH 
:X7Elff3il^&l4ig^&Xli^^UA::^ n--Ii)r'^'&. 
[0 1 7 1 :$:-^a>H:j^7c1i^<4:ii^^g^^<r'r« 

ijD^:^c«?««:.^ i^tcmmxihho 

[0181 *^^(DHvt7C«3i<*iglf5^,g*:fl|C»ra 

[0191 *^^c?>Hvt5tiiii»ia?f;'^g^mc^'ca 
*iJsea5SrHvt:7ct63ii*«: 5iS3iT hx\wxh o r itB?.s* 

(0201 *-^^a>Hvt5c1^3i(*ii?f3^.g«rffiC^T: S 

[021] :*!i'^<oE:'X7m^»^fmsi^mie^x i 

[022] 4^^<DHvt 7C^ai4:lg^^.g«^<r S 
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(17) 

31 

[132 5] *^^<OiSS?I^iJD;t*^^gi. ?%2P^S:^ 10 

imi] 



-I 





1 




^ 


2 
























<S-4 








<s- 


5 






















<S-7 







»Bg^8- 1 5 0 662 
32 

21. 34. 53, 73. I 4 4 -x b-^-^ : 2 2 . 

3 5. 5!, 7 1. 1 4 i) -^>5' : 23. 5 4. !4 

7 -^--7; 2 4, 5 5. 7 4, l46 -imm\k^'y 
A; 25, 6 5. 8 6, 142 •»^;2 6, SS -a 

<omm^<DM^ ; 3 l -:^i^'):x--mtm. 3 6--Ai^ 
«>l:x.-:3 7. 52. 7 2-"*tiittt; 5 0. 7 0. 1 

4 1 "W^^t^TfeiiifbtiWai ; 5 7 . 7 5, 143 - t& 

5 6, 80 -*?«;58, 76 
-;59. 7 7 -/<i+>i?': 6 1 7 9 •»W:/:6 
0.78 -.:^^lie ; 8 1 -^IP^ail ; 8 2 -x u-<- 
^m^mrt?^:>-JL^^\ 83 •jfe:?T'^M--; 63, 

8 5. 1 4 5 - ?SiP^^ -.62. 84 - -imM^^Ciim 



[@1 2] 
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(18) 



c 



SH2 
-1 



I 



.S-13 



-^5-16 




m4] 



"Nil "\i 
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(20) 



eSiWS- 1 5 0 662 



[@1 3] 



SHOO 



S-IOI 
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$H02 



^105 



$-10 6 
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•32) 



i&ia¥8- 1 50 66 2 



mi 6] 



S- 100 







vsstt 


1 







.S-IOI 



S-II8 



S-105 



$-106 
1. 



^ <s-ior 


<S-I08 








< S-109 




110 








1 <s-ni 




112 


j i!imi^»± 1 
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1 <S-II5 
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(23) 



«Sra^8- 150 66 2 



;4] 



[@2 5] 




» S7 99 94 er 63 





http://www4.ipdl.ncipi.go.jp/tjcontenttrns.ipdl?N0000=21&N0400=image/gif&N0401=/... 11/17/2005 



